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Supplemental Figure S1 A: UV-vis absorption spectra of 100 uM Amplex® Red dissolved in a
solution containing 10% CH3CN and 200 mM aqueous phosphate buffer in the indicated pH
range. B: Determination of pK, values of Amplex® Red in aqueous solution. Absorbance was
measured at 267 nm. Non-linear fitting considered one (blue) or two (red) pKss.
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Supplemental Figure S2 UV-vis absorption spectra of 100 uM of Amplex® Red in ethanol
(EtOH) and aqueous phosphate buffer (PB) at pH 5.5.
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Supplemental Figure $S3 The chemical structures of possible acid-base forms of Amplex® Red
and its one-electron oxidation products.
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Supplemental Figure S4. Transient absorption spectra obtained by pulse radiolysis of
Amplex® Red (200 uM) in a N,O-saturated aqueous solution containing 50 mM NaNQOs, 10
mM NaNO,, 50 mM phosphate buffer (pH = 7.4) and 5% CHsCN. Arrows indicate the
direction of spectral evolution over time. Administered radiation dose per pulse was approx.

50 Gy.
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Supplemental Figure S5 The dependence of the pseudo-first order rate constant of the
reaction of Amplex® Red with carbonate radical anion on the initial concentration of
Amplex® Red. Incubation mixtures contained 0.25 M Na,COs, 0.25 M NaHCO; (pH 10.3), 10%
CH3CN, 50-250 uM Amplex® Red and were saturated with N,O prior to irradiation with 7 ns
electron pulse (15 Gy dose). The reaction kinetics was monitored at 370 nm.



Cyclic Voltammetry. The determination of redox properties of Amplex® Red was performed
with the use of Autolab PGSTAT 30 (Eco Chemie BV, Netherlands) potentiostat/galvanostat
equipped with working platinum electrode (0.28 cm?), auxiliary platinum electrode (0.56
cm?) and Ag/Ag’ reference electrode. Electrolyte consisted of 0.01 M AgNO;, 0.1 M
tetrabutylammonium perchlorate/CH3CN, Amplex® Red concentration was 500 uM. Scans
were performed at 100 mV/s scan rate in the range between -0.5to 1.25 V.
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Supplemental Figure S6. Cyclic voltammogram of the solution of 500 uM Amplex® Red
containing 0.01 M AgNOs and 0.1 M tetrabutylammonium perchlorate in CH3CN. Scan rate
was equal to 100 mV/s in the range between -0.5 to 1.25 V.
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Supplemental Figure S7. The dependence of the pseudo-first order rate constant of the
buildup of Amplex® Red radical, formed in the reaction with azidyl radical, on the
concentration of NaNs. Incubation mixtures contained 0.02-0.1 M NaNs, 50 mM phosphate
buffer (pH =7.5), 5% CH3CN, 250 uM Amplex® Red and were saturated with N,O prior to
irradiation with 7 ns electron pulse (15 Gy dose). The reaction kinetics was monitored at 370
nm.
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Supplemental Figure S$8. The dependence of the measured absorbance at 475 nm (SCN, ",
filled circles) and at 820 nm (AR®, empty circles) on the radiation dose upon radiolysis of the
N,O saturated solutions containing 0.01 M KSCN, 10% CH3CN or 50 uM Amplex® Red, 0.01 M
NaNs, 10% respectively. Absorbance was measured at 500 ns for KSCN solution and 8 us for
Amplex® Red solution after the electron pulse.
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Supplemental Figure S9 UV-vis absorption spectra of the solutions containing 25 uM FBBE
probe, 0-100 uM Amplex® Red, 50 mM phosphate buffer (pH 7.4), 100 uM dtpa, 20% CH5CN,

after the addition of 15 uM ONOO™ (solid lines, different colors). The spectra were recorded
at 10 minutes after the addition of peroxynitrite.
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Supplemental Figure S10. The amount of resorufin formed after addition of 0-100 uM of
HOCI to the solution containing 50 uM Amplex® Red, 50 mM PB (pH 7.4), 10% CHsCN.
Resorufin concentration was calculated from the absorbance measured at 573 nm assuming
€573nm= 6.3x10* Mtem™,
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Quantum Chemical Calculations

Geometric structures of all species were optimized according to UB3LYP density functional
method [1] with the 6-31++g(d,p) basis set implemented into the Gaussian 09 program [2].
The angle between planes calculated for two aromatic rings was determined with the use of
CCDC Mercury program.

Results

By performing the quantum chemical calculations an interesting aspect of mechanistic
scheme of one-electron oxidation of Amplex® Red was delivered (Fig. S11). The initial angle
between two aromatic rings of Amplex® Red structure (1) was calculated to be
approximately 143.8°. In the optimized structure of Amplex® Red neutral radical (2) the
planar angle is wider (149.3°) and the acetyl group is slightly rotated. The two-electron
oxidation intermediate formed after disproportionation the radicals (3) shows a flat
structure (178.2°) nearly identical to the final product, resorufin, with both aromatic rings
lying in one plane and with the acetyl group positioned perpendicularly to the plane. The
length of the bond between the nitrogen atom and the carbon atom from the acetyl group
has also changed from the initial value of 1.390 A to 1.547 A in the course of reaction,
lowering the energy necessary for acetyl group dissociation.
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Supplemental Figure S11. Optimized geometric structures of Amplex Red, resorufin and the
proposed intermediates, optimized according to UB3LYP density functional method with the
6-31++g(d,p) basis set. Numbers in parentheses correspond to the structures shown in
Figure 11.

12



w
o

—=— without SOD
—e— with SOD (2 uM)

N N
o (5,
T v F r

Resorufin (uM)
o
e

L &
ol 1
3x

5t -
== ]
o]
ol " 1 " 2 " 2 " 2 1
0 1 2 3 4 5

GSH (mM)

Supplemental Figure S12. The effect of glutathione and SOD on the yield of resorufin formed
from Amplex® Red in the aqueous solutions containing 100 uM AR, 25 uM H,0,, 50 mM
phosphate buffer (pH = 7.4), 5% CH3CN, 0-5 mM GSH and 2 uM SOD (if indicated).
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